and petiole, the interveinal tissue did not reach tritium equality with major veins, the stem pliosphate buffer alone the slices became flaccid.
This is surprising in view of the fact that such a buffer has been used commonly in studies with plant tissues and tissue preparations, usually at higher pH, however. Citric and other Krebs-cycle acids have been found to stimulate the respiration and other metabolic activities of plant parts (8, 9, 14, 23) , but in such studies few, if any, comments are made concerning the physical properties of the tissues. However, 1 Revised manuscript received August 27, 1964. 2 This work was supported by Grant G-18682 from the National Science Foundationi. some of these acids have been reported to have deleterious effects (8, 11, 21 ) .
In the work described below slices of potato tuber were mounted as cantilever beanms following various treatments. Their deflection under their own weight was observed and interpreted using the theory for an elastic, uniformly-loaded cantilever beam (20) .
Materials and Methods
All of the chemicals used were reagent grade and distilled water was further purified by passing it through a reagent-grade, mixed-bed resin column. Potato tubers were purchased at local markets and were stored in a refrigerator at about 5' . Some hours to a day or so before being used they were placed in distilled water in the refrigerator. Tubers similar to, if not actually of, the Russett Burbank variety were used since they responded better than the few other varieties tested.
All treatments were carried out at 300 + <0.10 unless stated otherwise. Slices were cut 1 mm thick using a hand microtome and were trimmed to a uniform 13 mm X 28 mm. A small corner portion was removed from each slice to index it so that it could be oriented repeatedly in the clamp in the same manner.
Before treatment the slices were washed for about 15 minutes in running cold tap water and were weighed individually after uniform blotting for 10 seconds with bibulous paper. After treatment each slice was blotted, weighed, and one end was fastened horizontally in a plastic clamp with spring-loaded jaws. Fresh slices assumed a horizontal position; wilted ones sagged. The downward deflection of the free end of the slice was noted. In some cases both the x and y positions of the end of the slice were noted; in earlier experiments only the y position. A stop permitted each slice to be inserted unifornily 4 mm into the jaws.
Each lot of 5 slices was placed in 40 to 50 ml of solution. The volume was always constant for any one experiment. Gentle stirring was provided by shaking.
Since we are dealing with uniformly-loaded, elastic cantilever beams the equation describing their deflection was examined for its possible applicability.
The downward deflection, y, of the free end of such a beam is related to other properties as follows (20) :
where q is the loading rate, x is the total projected length of the beam on the x axis, E is the modulus of elasticity and I is second moment of area (moment of inertia of cross section). In our experiments q = weight/length of slice = w/1. EI is a measure of the rigidity of the slice, and, since it is difficult to assess I for a potato slice, these 2 were not separated in treating the data. For any beam of given material and dimensions EI is usually presumed to be constant, and characteristic of the material being tested. However, in our case the interaction of the elastic cell walls with the pressure exerted by the cell contents determine its apparent magnitude. Hence, the rigidity would be expected to be influenced by the treatments which influence either the elastic properties of the wall or the hydrostatic pressure of the cell contents. maximum at 2 hours, just prior to the first markedl increase in MF. The loss in weight during the course of the experiment was not due merely to repeated blotting of the slices. Higher pH's in 0.1 M citrate-phosphate buffer were found to have much less effect (or a muclh slower effect) upon the rigidity of potato slices (see fig 2) .
Since in the usual citrate-phosphate buffer the amiiount of citric acid added decreases with increasing pH while the amount of phosphate increases, the influence of phosphate concentration, and pH were examined independently. A series of buffers were studied in which the concentration of citric acid (plus its salts) was constantly 0.0053 M and various pH values were obtainedl by using appropriate volumes An analysis of variance for these data showed that for flaccidity the effects of various treatments were highly significant (P = 0.01) and the interaction of treatments with hours of treatment was very highly significant (P<0.01). For respiration the effects of treatments were veryIhighly significant (P<0.01). There was, however, an appreciable variation from experiment to experiment (different tubers were involved). The interactions of experiments with length of treatment and with kind of treatment were very highly significant (P<0.01).
The influence of sucrose solutions upon weight changes and flaccidity were affected only slightly by temperatures in the physiological range, as expected (table V). The moment of flaccidity increased promptly in these solutions. From 1 hour onward the tabulated values for MF, though they appear quite variable, actually represent deflections ranging on an average from 1.80 to 1.88 cm, which is less than the interval of observation. The average MF from 1 hour onward in 0.4 M sucrose at 20°is 170 ± 23.9 and at 300 171 + 17.5. The lag observed for one-half hour at the lower temperature suggests that this response is in some measure temperature dependent in the more concentrated solution.
On the other hand, temperature has a striking effect upon the action of citric acid ( Treatments such as those described above which produced dramatic changes in flaccidity produced no significant changes in the breaking strength of the tissues using the method of measurement described by McClendon and Somers (13 It has been suggested that calcium plays an essential role in the structure of plant cell walls (10, 16, 19) and influences their elasticity and/or plasticity (2, 16, 22) by forming a complex with the pectin which is present (1). This latter point of vie'w has been questioned, however (4, 19 
